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(57) Abstract: A fuel cell, comprising a membrane electrode composite formed by disposing catalyst layers on both surfaces of 
an electrolytic membrane to prevent a damage to the electrolytic membrane and facilitate the assembly process of the cell first and 
second gas diffusion layers disposed on both surfaces of the membrane electrode composite, a separator for feeding reaction gas to 
the first and second gas diffusion layers, and gaskets for sealing the reaction gas, wherein the gaskets are formed on the surfaces of 
the gas diffusion layers opposcdly to the separator, at least the gasket forming portions of the gas diffusion layers are low in porosity 
than the portions in contact with the catalyst layers, and the gaskets disposed on the first and second gas diffusion layers are formed 
integrally with each other through a through-hole commonly passing at least the first and second gas diffusion layers. 



WO 02/089240 



PCT/JP02/04038 



m m * 

t£lRS5 4, 5 5, t/^-? 5 6, 5 7&£.Xf$*<r y V 5 8, 5 9£[2|7fL 

»ifi5iit ^omicMsnsftbiKms 2, 5 3 1 1 bizmnmm&fa 

(KJ£*«8B*fcfiME a 6 o$-^^lt*3 19, ;oiiSg^fls 

6 0li, ^<Dffi®i'ieS£tl5#*i£t!cjl5 4, 5 5 ii tl:UEA6 1« 
Ico^-Ctt, 5 6, 5 7{C@£Lfc;(f*>r y y 5 8, 5 9«fi 

L^L&^b, l£LfcJ;9l:t^i/-^ 5 6, 5 7 teg 

£Lfc#**-y h 5 8, 5 9iWt#9rK5 1 Srtt^atf^itioT^/l'tt* 
*#LTV*3fc*fc, ^^^ 5 8, 5 9ifi«flffil5 1 rt^ft^iS 



WO 02/089240 



2 



PCT/JP02/04038 

\ 



±IBLfcj;5tcJii»«ftf4, ^iW^ULT, ^-^u-Hio 

(#i20OO- 1 3 3 2 8 8^i#|) , 6 2 



WO 02/089240 



3 



PCT/JP02/04038 



%W<Dffl7jk 



WO 02/089240 



PCT/JP02/04038 



4 

o 

5 o 



WO 02/089240 



PCT/JP02/04038 



5 

■So 

tits *%w<Dm*(Dm,wm 1 oinuiMiiii, iiEL^m^^BBn 

*mwmm<Dffim%i ±ELfcif^w^isig 
l^^v^t^4^o^prtL^^cfe«t/c^i|s^m•?l!l^*5v^T. tf^ts&iiM;*^;/ 

f»#©«sBi£ 1 «4v^ urn 4 ^ofurtL^tiatt Lfc«s»«ft tttffl-r 5 

b*®mt1rZ>h<oxhZ>o 



WO 02/089240 



PCT/JP02/04038 



6 

tit, *%mmn *<Dmm%i 1 4«^j;5«!;^m«i^^^y MHit^fett, ± 

iijt^jfefcfcVNT, '>#< fctfl*1tg|oP5iBk:*lj||EJiS:-tir-e*LKjILfcBI« 

#3g^©I»#©f&BI3&l 5«{cj;5»l:&{is ±iBLfctit#c7>$5igSf5 
1 £#V* 4 «©ATtt^fcJE« Lfcjfc**««ifc:l3V*-C, -fe:^ t Mm LX 

i « & v ^ t n 4 m <d fsrn^ t m t tzmn m % t *j v ^ t % ± * v - $ ^ & < 
- t Mm l t & - *s j: tr» - (d a * ten & m ± k * ft^M l fc # * y 



WO 02/089240 PCT/JP02/04038 



mi-z>m®nzfrLx-mki,tzz. t\tx *)u*>ry Y*$*mm\^mk\zM 

mtttznmii*frLx$x<Ty b tmrn^^-tt^m^x^^^ticx^oM 
*>rv b&£mmx^~v£tfxnmimmcmfe-fzz\b&x$z>tzib, 

$*>ry F^^tetii VKtitzV){tLmi*tiLtzVi-Z><D%mit1rZ>z\btfpi 

£ tz , ±iEflf fifc it W o»*ottBB* 3 J: S M€i J: ft tt\ 
-fe /< - ^ £ L T m - *J i t>*f§ - © # * fcifeS * ffi ± * ti^M L fc # 

b*mmm&&fr*mA;Xttfci-z&m^m%\zrt!&xz z 0 

l Igtsiro^^rj/ h ^ BffiBi 4 IP % W&Xtfxtry h£u 

btfxzzbbhtz; uxtmrnmn. ^teiiie^- v-nmtntnm 



WO 02/089240 



PCT7JP02/04038 



8 

* fetich l:@St 5 r. iJwfffii ft s 0 
* fc, ±fE«$£if xfc#$gK<Z)ft3fc©$£B$& 6 mic «fc 5K5t*ifefc «fc tiff, 

Ufc»*©«BBJR6J|ltlSI*«)f^ffl«rlM-5. 



WO 02/089240 



PCT/JP02/04038 



9 

*JSIB*©7^9-*Mi-«r ttcj;oT$a»©Plltt«:v>U»«ti«<-t-5 
±f2flf^Srifijx.fc*5SWOit*o«SBB^l 3 Jgfc «fc 5 # *fefc/Itc <fcti 



WO 02/089240 



PCT/JP02/04038 



ht&Ltcffi#<Dffim%imte^LWi4mkm^<Dftm\ztoz., #*9-y h 

-9 i^SWtS: k 5. 

« © WJtt > * ft rf2ri£3£ K «t o t n * 5 r <t ic /£ § . 
ft* ^IMCt.t5^\ *i*itpfe-t©^7L«)2%d»b l 0 0 %£tB^1-<5;5\ 



WO 02/089240 



PCT/JP02/04038 



1 1 

±iELfc«t5t, -ag-rsfeK (^a*t) tun, mm, a-^* 

, i/y 7A'tBi/!l a-^rfA, i/^/wrfA, ykMrnM^^uyy- 

=^A, It7-7id"A N I^7'f;^'Ajfc|i^xf i/y7°nt 0 uy^f© 

£ si- 5 ami*: urn, «nR<btt«fii*fcf4j»Rratt«nstp^fflv^n«. 

/i^fll, *HH"tS#y-f 3 K«MB* fetter V /uy * \s— hmWBGifiR^bti* 

3b <D®mmmm<Dy° y ^ - £ rag t^g $ * s , °rsittif /m 



WO 02/089240 



PCT/JP02/04038 



1 2 

x y 7 $ v^mm, # y >r s K*#jfe, #y7$M5 k^whb, # y 

~ 1 0 4 P a • »glT*«. 

w^wiEis^7JSEitofsrtL©*&T'tffl\/^ti5 0 Kttjft©=fAT*>n«ta# 

He £ W-T 5 =r A , * tt =r A ir gtffr f4 5 4- 8&An L fc 



WO 02/089240 



PCT/JP02/04038 



1 3 

rl77/^nxfi/y (PTFE) f«7 jy V 4 

mimit, *%w<Dm-MMwiz&zmwmi&<Dm%iiwiffimx'ht) , finite 

mm<om%mmmxh v\ mi 2mn^m<Dm-t-mmmizm^^^iji.^m<D 

mmx-h*), mi 4m (a) (b) \**%m<Dm+mmm\\mz>x*fc 
^mommmmx-h^ s m,i 5mte#%W(om+^mmmiz&5>mmwrti<Dm 



WO 02/089240 



PCT/JP02/04038 



1 4 

mmmx-hv, %2 2mi*i&mnmzMnmm<Dm®mmmxh5 0 

^z^*%W(D%mm*mm\z Ltz-t>>^xm.w-tz> a 
%~mmm • • • 

i-ftt>ib, mnmm2<DWi^^mm^3, 4^nim^tixmmmm^i$-itm 

UEA7^M^Xi3!), w(7)UEA7^iai!ffi{w-t/N°l— ^ 8, 9^@Bg£tL 

v bj&mrm^mznz- t^^^x^.nm<Dt:m(^m^mui o, iys 

^^$tlT*5>9 , r<7)^/l^ 1 0, ll^±©|Sli:^^yH5, 16tfiJ| 
h j; BfcSlftfft;*^— fri 2, 1 3 tfftmZ tlX^Z. 1 
0, ll*3J:0(ii7^-ti2, l 3tf4JTii7Ll 4*s»$^SHcj|ii1-5J:. 

5 tefs*^*itTv^a B -fe/-?i^-^8, 9 tarn Lxtfxmm 5, 6^*; 

^^yM5, 1 6^E»SjXT*3l9, :©^^yM5, 1 6 l^±{iRii 
7L1 4Sr^LT-ft:^$n-CV>5 B 9 M 5 , 1 

■ ■ • 



WO 02/089240 



PCT/JP02/04038 



1 5 

U E A 7 £ ftTfc •? > :©UE A 7 ©f^E^i?/-! ? 8 , 9dSfig$*l 

5» *-zK^»*t«f©#?LKflEJ:»J/jiS^^ta:fiJ[g5, 614, ^o-+jfeSrtt«ES. 

y h ft* r. t»c±oTft7L*©JtttWiSv^g»i o, 1 1# 
»ja*ftT*iO, CO^S»l 0, 1 1 R±<DfltoZ.#Xjry h 1 5, 1 6 £ 
iC^O^ hi 2, 1 3#4Hg£ftT^3„ .^SSPl 

o, 1 1 texximmx^-v 1 2, 1 3fcttjti§?Li 4asj?s;frifijKjrffi-r3«fc 

hffMMT*fc5-g-glf|S 1 0, 1 l <Dmffi±iziZdrj*ftw&tfM<D 
M5, 1 6#Eii$ftT:|3»K -Otfxfry h 1 5, 16IH±(4jRji 
?L 1 4 LT-ftj&^£ftT^5„ ±s*U-?8, 9 {rfi#*>r y h 1 5 , 1 
6.|l^JSLT^O^^y hSA&l 7, 1 8#^fig$ftT^5 0 Sft?KJ!i2 

»*:©-+&«:# ^ttsug 5 , 6 <DTt&bmmzn%ztir^xmtoKm 2 hhs 

7L1 4fcSlgLT*5»K .<toTi©S«¥KK2^tMii7Ll 4«$£ftTV^ 
o ^8»io, 1 1 ©sa&aufi, ue a 7-^b^Smitci : '46^^LTt, u 

• • • 

-t-fcfr*>, CffffBl2©piiii^MltS3, 4 a*K«$ftTM««£fr 1 j&sje* 

UEA7^?gfig$ftT*5t), :©UEA70Sifi|It/<l/-^8, 9;&SKI©$ft 



WO 02/089240 



PCT/JP02/04038 



1 6 

io, 1 1 tmmotfnx vftzmmx^— #-i 2, 

^nxv>5 0 -aggpi 0, llfcj;»^ti2, 1 3 ^fiftiifL l 4 tfs 

tU^»ttft»!©^^7H 5, 1 6&&W£tlXt3*) s iO^yl. 
15, 1 6 |W]±(il:ii3 : L 1 4 ^LT-W^tlT^5 t 8, 9 (' 

^^^15, 1 6t^fSLTfttf<D#*>r-;/ HSASP 1 7, 18«J 

i2ttia?L i 4*sjgi«sn6. 

HEUM • • • 

$„ #-tfymM*<D&1LR#£*) te&#xto1km5 , 6(1, *©-*!fc£ttiMI 

-f-i: LT<DM£r5ifcte-C#*#;ifcJi5, 6 -©^gSB 1 0 , 1 lClWLT 
^S. $8»10, 1 ltt, «»ItIl2*tt«$-frSfcai>, ^^^y M 5, 1 



WO 02/089240 



PCT/JP02/04038 



1 7 

it>'m«?M)1^2^fi«:ii?Li 4 W^^ipjicHii-t-s ± 5HBff^Mfi5c$tiTVN 

■CfcS^gaiO, 1 l W^Ba±^fi=r^^»«t«-Mw^^^!/ h l 5, 16>65 
Sag^nXiot), #**-yM5, 1 6R±flKii7Ll 4 Sr^ tT-#J*«§tl 

smisw • • • 

jJt**i5tHi:, ^©lli£igM£fti wffiBof-#*i£fRJl 5 , 6tfMElt$*iT 

UEA7M^X*39, :©U E A 7 ©j^ffi^-fe^U-^ 8 , 9#Kg£tL 
»j££ftT*5»K £©-£8Wl 0, 1 1 |^±©raK#*£-;y M 5, 16^1 

©tm.t 9-i 2, 1 3&*ti?tifrmztix^z a -tmuio 

8, 9 tn^fLXiS^nm 5,' 6i:fc , lt5^^ 5 ' hMfefeS»l 
0, 1 1 ©*®±(Cfi=fA^#tt^|!i©^^^s/ hi 5, 1 6#*jVeftffili3 
Htfc'D, W?H5, 1 6fiJ?®7Ll 4^U»^-f 1 2, 13 
i*ft^tt-ftfilc^£ftTV5o -fe^u— * 8, gicii^^y h l 5, I6(r 

<D^m*$XfcWLm5, G<D^fe£<9 i> £ < £ tlX ^ Z t)K XxtofkM 5 



WO 02/089240 



PCT/JP02/04038 



1 8 

HAHi£f0j • • • 

Ltcm<Dm^7ikir 0 #xfc&Jl5, 6 O^rSSfl l 0 , 1 1 tC^^Lfc^x^-i/ h 
15, 16tl|^-tl2, 1 3(2^ft^;}X-f4>ft;£tlT^5 0 -^rl0P 1 0 
, i l {i7^y-/H^^^^^Lfc^H, Rj1?L i 4 £HI|{j\ HfcBTMMgv'- 
M^&Slfelf^^-iM 2, 13£gfigU «VU =>~>^a\z.£. V)jj7,sr 
y hi 5, l 6S:Mt5r i:^ «3 % mUJJx'ry Y 1 5, 1 6 t mmmm* 
^tl2, 1 3 <t£^ft^tt-ftfcL-C^.5 0 
^-b^m^J • • • 

is, 1 6 kt&mx^—y-i 2, i sii^^n-ft^n-o^ xxfcmm 
5, 6^itji?Li 4 &i$ti\ m^m&mm^- hfrhtezmm^^-vi 2, 1 

3 SriSgU =>-^^"^m: 10, 11 ^o^!J n-^rf a# 

5, 16tiE^^tl 2, 1 3 ^ft^tl-flMtLT^So 
3?AM0J • • • 

^ 8 12111, m&X^—y-b LXtfXy-y b t h^f^Al"C 
-fftfr^ 2 ^Mffit-^^W 3 , 4^ge®£n-Cj|&mM£ftl;^ 

$£ft6£t<M^ iwll3lt»£ftiopiMU:#xj£ffc® 5, 6/$s@fiffi$ftT 

UEA7«^tlt«^ :©UEA 7 <DmffiiZ±/*U-? 8, 9^gdg£ft 

s 0 *-7fs>>mmm(D£iiK&£ v ftstfxran 5 , 6(1, zv-^mzm&m 



WO 02/089240 



PCT/JP02/04038 



1 9 

v hfiJt^W**^*$n5ri:tJ:o-ca?L*oitttWtev^gS|li 0, 1 ltf* 
MJttTfc!) , r©£g&i 0, 1 1 m±<Dmiztfx&y h 1 5, l6i:liS 
tOffiC^l-.t^iSjfe^-tl 2, 13^^^^tiXV^ 0 irXl^- 
*8, 9 £*fii$L-C#;*tei!c/l5, 6lz.ioljZtfxsry bBj&mtXhZ^mi® 
10, l l <£M±[a2^Al£#t4#Si!©#*y 5/ M5, l 6#EK3*iT*5 
5, :^^yM5, 1 6m±immM*¥]&t:tftm&Ul 9 fc^LT- 

i^^-tl 2, 1 3(D)«g|5^SoTV^ 0 -t^L— ^ 8, 9}Cfi^^^-/hl 
5, 1 6 C^ffr LTtgtO^^^r y KAgP 1 7 , 1 S^i^^Tl^. I 

m-h>mmm • ■ • 

U E A 7 ftl&jfc &tlX $3 *) s ^<DUEA7 (DffiffiiZlzs<U~? 8 , 9^§fig£tL 

v bmmm^mzftzzt^x^xmimvitmMi&^mui o, 1 ias 

flM^ftT&t), r^^g^l 0, 1 l^±©Ffl1C^^y M5, Hilil 
So^t^cDv'- h J; >? «M 2, I 3tffrm£ftX^5 0 

*8, 9 t^LTtf^MJP 5, 6 \ZiottZ>$X>ry bMf^miLXh^^mU 

10, 1 h 1 5, 16W$tlTfc 

v s :©^-;H5, 1 6it^ti^titmmm^^.^xtmni o, n 

^^^•^ixTv^c 8, 9 1111^^^15, l 6izMfcLxmW; 

(DlS^^ry hfA^i 7, i 8^^^$^t^6o mfi¥fCJ8l 2 fi-t© 



WO 02/089240 



PCT/JP02/04038 



2 0 

fttUp5, 6W^£J; 9 t'h£ <t£££*tT^S^\ #*&M5, 6«Hifci 
• • • 

mi Omit, \5 E A-mtm^&jf X>r y KM^M^tf*^;, 
UEA 7^JFM^tLTfc>3 „ r OUE A 7 ©ffiffiUH?/* 8 , 9tfSffiB3*L 

So *-#^«**<o#?LJI*J: «3^5^^«® 5, 6tt, *©^ifc&AMg;JB 

tfM£tlT*3»^ rc^^g^l 0, 1 1 m±<om^^^^ry h 1 5, 16<h|^S 
(Dttn£<9te6t&mx^~-yi 2, 1 3^tf-£e$*L-C^5 0 ir^l^-^ 8, 9 <t 
*t(|LT^tti5, 6fc*itt5#;**-y h^JfcSBffiTNfcSSattl 0, 11 

o&m±\ctt*j»ft&mtm<D#xirv m 5, 1 6^iEfi£tiT&^ -cd# 

*$ryM5, 1 6(«tL^^if||^iaot^l 0, UtiA^ 
■CV^a o -fc^^-^ 8, 9fctt#**-y M 5, 16limUiW^^y 
hSAS)517, 18«^Tl^„ *) i l?WJli2{i^cD^^^^^M®5, 

Tt&V\, 

%+~M1&M • • ■ 



WO 02/089240 PCT/JP02/04038 

2 1 

m + HUM • • • 

HSiifci:, ro^M i o<d-^w®[c|^] d< ->y >9 ^<5l6ft 

l 2tf$-M^$*k -ag^P 1 OOg^HiJ^®^^ D< S/y = 
«t 5 t£Z>%*>ry V 1 5 ftTV^ 0 
JB+MJSfll • • • 

mi 4ig (a) «\ tf*\jL?fcm(ow&w,mmt lt, ^»is^^ y 
fcW-e*>o % Pin (b) i4 % i/xtt![i5o^x^7 hii$aMiL^^ 

t^y ^-yn&otf^try M 5, l 6^&3£-ft{fcT-fTfco£#!|£7FL 
T^5„ 1" (B) (4, #*i£f8UI 5tcfe»t5^^^y 

^pjEtr^-HW^y rr-yrTAJ: t£&tfX*y hl5, 1 6^-Mff2£ti 

^+£Hte«»J • • • 



WO 02/089240 PCT/JP02/04038 

2 2 



ttLTUEA7Wt5 0 &^T*3U 7ilK^-f j; 9^, Rff»^Mii?L 1 
4, l 5 &J;tf-7~*-;u K2 0 £Sj§^J&U ^v^-e^ l 8IgK'^i-j: 

hi 5, 1 6£MU ^V^-C^l 9(-> 
9 ZftmLXx? v ^mfiT5„ f|2 0|2lte N ±i2«iSi^fcKT#fl^£T 

<£>#*>gAg]$ (tfx&M) 6 2 $r^^WffilH^^LTV^^ 0 #*ifiM6 2tr 

5 w^fxy o, h&ft&fttt i o V zmi % &^tft£\^tz 

m m o ®) n *s x xi m m ± <o $ j m ^ m i± 
•f & t> 5tT , ±t2M x. £ « w # © i^ffl m i k <t 3 ^ pfSi k 

^*Jj:i>*UEA(DM?rP^ih1-a^<!;^T*#6 0 it(D^>ryM^- 
^jt^fTOcftiD &W){ti-?>Z tfrXZZ, Z(DZ tKX ytmtm 

£ fc s -Lfe^fiJcSr^x. /t« colt * o^ia^ 2 3i k x 5 ir^ii; *s v ^ 



WO 02/089240 PCT/JP02/04038 

2 3 

±IS«^te «t OTffl i 5 „ * * y # ©tttttt J: 5 -fe * *5 J: r>*u 

EA©»aS:WJt-r5wt^Tt5 0 tits £.X<Dtfxfry b\z®-fttiimtff£ 

* , ±HB W &flS x. fc*'36 W ©ai*Otti8JB 4 « t J: S tisv tt 
±I5H$fc «t iWffl <fc 0 , xfiy*y?& (DUHrt «fc 5 ir ✓< * *s J: O'U 
E.A©«f«SrBSJt-r5ii:3jJT#5. ±X(D#*tr y h fc*&-fc»f+WE 



WO 02/089240 



PCT/JP02/04038 



2 4 

SlJli&Kfc^-c, f^*^«*icft9 gtb^-r^r <b^-c-#5o 

* * y 9 StfE Jt ffl £ 5 i 4 # 5„ * fcM (c ,^[z ft o fc*§^ 



WO 02/089240 



PCT/JP02/04038 



2 5 

6 4: § C7 / - Ktt, # y- KS©^f^ tt*l©ft[»Srl»Jt1- 5 r £ 5 0 



WO 02/089240 



PCT/JP02/04038 



2 6 

mm ft *Sf+ 1 1 B# © C "0 <D U E A *j X Xf± s< V - 9 co M #r IE «t -5 fi£ H SrBftih 



WO 02/089240 PCT/JP02/04038 

2 7 

m * <d $6 h 



&-*s «t - © # * urns & *ii t nm-r s ?l * # l t -tMb t & r t & 
2. tin i^iscttii^^tif tisit Lfciiss^^ iiiii 

k i» ft m@ ?l & # l * n h x * tjtmm <o m m k is »t t j&£ * f- 1 $ 



WO 02/089240 



PCT/JP02/04038 



2 8 

o 

y hl»„ 

8. »*OttiB*3«*fctt*4«|cBB«UfcjjR^?||i©^^^ S / hKit^ife 



WO 02/089240 



PCT/JP02/04038 



2 9 

^ l ft k a ttjptttt a» * 5 * y h £ j« l fc i t & mm t -t s mmm. 

l 4. f»*o$EH^ l«^^LJg4«©(srti*MrfHttLfc^fi?&o^^^y 



WO 02/089240 



PCT/JP02/04038 



3 0 

X Xim - CO tf* ft fc® £ Ififi t L & x A * i D -fr x 

1 5. m^tDmmim^Lm^m^ti^mmLtcmmmmz^^x, 



WO 02/089240 



PCT/JP02/04038 



1/18 



m si 



1 5 8 15 17 




6 9 16 18 



WO 02/089240 



PCT/JP02/04038 



2/18 



IS2EI 




WO 02/089240 



PCT/JP02/04038 



3/18 




WO 02/089240 



PCT/JP02/04038 



4/18 




WO 02/089240 



5/18 



PCT/JP02/04038 




02/089240 



PCT/JP02/04038 



6/18 




WO 02/089240 



7/18 



PCT/JP02/04038 



H7KI 



15 8 15 17 




6 9 16 18 



WO 02/089240 



PCT/JP02/04038 



8/18 



M8m 



15 8 15 17 




6 9 16 18 



WO 02/089240 



PCT/JP02/04038 



9/18 



1 5 8 15 17 




6 9 16 18 



WO 02/089240 



PCT/JP02/04038 



10/18 



mi om 




WO 02/089240 



PCT/JP02/04038 



1 1/1 8 




WO 02/089240 



PCT/JP02/04038 



12/18 



*14B (A) 




WO 02/089240 



PGT/JP02/04038 



13/18 



Hll 5BI 




12 



W16BI 

\ 5 10 




6 



11 



WO 02/089240 



PCT/JP02/04038 



14/18 

mi 7m 




6 16 16 



WO 02/089240 



PCT7JP02/04038 



15/18 



HI 9B 




WO 02/089240 



PCT/JP02/04038 



16/1 8 



%2om 




WO 02/089240 



PCT/JP02/04038 



17/18 



H2 1E1 




WO 02/089240 



PCT/JP02/04038 



18/18 




INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP02/04038 


A. CLASSIFICATION OF SUBJECT MATTER 




Int. CI 7 H01M8/04, 8/10 





According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED ~ 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01M8/00-24, H01M4/86-98 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 92/22096 A2 (Ballard Power Systems Inc.) 
10 December, 1992 (10.12.92), 
Full text 

& AU 1886692 A & CA 2102695 Al 

& EP 586461 A & JP 7-501417 A 

& US 5464700 A 

WO 99/4446 Al (Ballard Power Systems Inc.), 
28 January, 1999 (28.01.99), 
Full text 

A & 
A & 
A & 



1-17 



1-17 



& AU 8329398 
& CA 2243370 
& US 6057054 
& US 6190793 Bl 
& US 2001/19792 A 



CA 2243355 A 
EP 1018177 A 
US 6066409 A 
US 6232008 Bl 



~x"| Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
'E" earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
'O" document referring to an oral disclosure, use, exhibition or other 
. means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



"X" 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
27 June, 2002 (27.06.02) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
09 July, 2002 (09.07.02) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/04038 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No 



JP 7-220742 A (Matsushita Electric Industrial 
Co., Ltd.), 

18 August, 1995 (18.08.95), 
Full text 
(Family: none) 



1-17 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



H&fflSS^ PCT/JP0 2/040 3 8 



a. &wnmt zm<n%m imwtm&m (i po ) 

i n i . 1 JlUlM 8/04, 8/10 


b. ffigfrn-otzftm 


»**fl'ofcft/MR»*|. (H^WrF^S (IPC) ) 

int. CI H01M 8/00-24, HO 1M4/8 6-98 


B*fl&H#$&* 1926-1996^ 

PI vtrRHAVRB'^? EH £ts5?AV-itn 1 n t i <-» /-\ /•»<-» ^r- 

p^jjy^iJs^c/H^ri^a^w 1 9 7 1-2002^ 
B*ffiS»Si;BSr3fe&« 1994-200 2? 
B*H£ffi$r36Sft#« 1 9 9 6-2002? 








#^rf y — * 




Hii-r<5 


A 

A 


WO 92/22096 A2 (BALLARD POWER SYSTEMS INC. ) 
1992.12.10 JCB&fc 

&AU 1886692 A &CA 2102695 Al &EP 586461 A 
&JP 7-501417 A &US 5464700 A 

WO 99/4446 Al (BALLARD POWER SYSTEMS INC. ) 
1999.01.28 X$k£fc 

&AU 8329398 A &CA 2243355 A &CA 2243370 A 
&EP 1018177 A MJS 6057054 A &US 6066409 A 
&US 6190793 Bl &.US 6232008 Bl &US 2001/19792 A 


1-17 
1-17 


(xj cm&ffiztchxffi&wmztix^z. q '^^77 






2 7.06.02 




B#H4$fF/f (I SA/J P) 
1 0 0-89 1 5 
JEJKSWBaEIB^HHTa 4§3^ 


m mm (m 

W,s&&%- 03-3581-1101 


. 4X 9 7 3 7 
rt^ 3 4 7 7 



iSPCT/ISA/210 m 2 (1 9 98?7£) 



HOSffl®§^ PCT/JP02/04038 











A 


JP 7-220742 A (#T«gII3B*a;£tt) 
1995.08.18 XW&fc 

77-5 y-fcb 


1-17 1 



SSPCT/ISA/2 10 (fS2-i-i?CDjj^) (1 9 9 8^7^) 



